Abstract. A k-sized balanced sampling plan excluding contiguous units of order v and index λ, denoted by BSEC (v, k, λ), is said to be bicyclic if it admits an automorphism consisting of two disjoint cycles of length v 2
Introduction
A pair {x i , x j } of a cyclically ordered set X = {x 0 , x 1 , . . . , x v−1 } is said to be contiguous if j = i + 1 for 0 ≤ i ≤ v − 2 or {i, j} = {0, v − 1}. Otherwise, it is non-contiguous. A k-sized balanced sampling plan excluding contiguous points of order v and index λ, denoted by BSEC (v, k, λ) , is a pair (X, B) where X is a v-set of points (units) in cyclic ordering and B is a collection of k-subsets of X, called blocks, such that any contiguous pair of X does not appear in any block while any non-contiguous pair of distinct points in X appears in exactly λ blocks. Balanced sampling plans excluding contiguous units can be used for survey sampling when the units are arranged in a one-dimensional ordering and the contiguous units in this ordering provide similar information, such as estimates of population characteristics. When k = 3, the existence of a BSEC(v, k, λ) is settled by Colbourn and Ling [1] . 
is an element, we write briefly x i for it. We consider Z v × {1, 2} as a cyclically ordered set
In this cyclic ordering, note that a pair {a, b} of distinct points is contiguous if and only if (a, b)
It remains to construct a bicyclic BSEC(v, 3, 2) for v ≡ 6 (mod 12) and v = 6. We will construct our bicyclic BSEC(v, 3, 2) with point set V = Z v 2 × {1, 2} and the corresponding bicyclic automorphism is
Let < α > be the group generated by α. If v ≡ 6 (mod 12) and if there exists a collection of 3-subsets
, which produce under the bicyclic automorphism α each of the pairs
, form the blocks for a bicyclic BSEC(v, 3, 2). Such a collection of 3-subsets is called a collection of base blocks for the bicyclic BSEC(v, 3, 2). If v = 12t + 6, we will construct 8t + 2 base blocks consisting of (i) 2t of the form
one of the form {0 2 , x 2 , y 2 }, which give rise to a bicyclic BSEC(12t + 6, 3, 2). 2t blocks with type (i) will be taken each twice of t base blocks for a cyclic ST S(6t+3) (a cyclic Steiner triple system ST S(v) exists for all v ≡ 1 or 3 (mod 6), v = 9, [2] ) based on Z 6t+3 × {1}, except the base block {0 1 , (2t + 1) 1 , (4t + 2) 1 }, 2 blocks with type (ii) are {(2t+1) 1 , (4t+2) 1 , 0 2 } and {(6t+2) 1 , (2t) 1 , 0 2 }, and one block with (iv) will be taken {0 2 , 1 2 , (3t + 2) 2 }. We need some observations for blocks with types (iii). If S is a set, 2S denotes the multiset with each object repeated twice. 
form base blocks for a bicyclic BSEC(12t + 6, 3, 2). 
